Adaptation has been widely used in functional magnetic imaging (fMRI) studies to infer neuronal response properties in human cortex. fMRI adaptation has been criticized because of the complex relationship between fMRI adaptation effects and the multiple neuronal effects that could underlie them. Many of the longstanding concerns about fMRI adaptation have received empirical support from neurophysiological studies over the last decade. We review these studies here, and also consider neuroimaging studies that have investigated how fMRI adaptation effects are influenced by high-level perceptual processes. The results of these studies further emphasize the need to interpret fMRI adaptation results with caution, but they also provide helpful guidance for more accurate interpretation and better experimental design. In addition, we argue that rather than being used as a proxy for measurements of neuronal stimulus selectivity, fMRI adaptation may be most useful for studying population-level adaptation effects across cortical processing hierarchies.
Introduction
Adaptation has long been used in psychophysics and neuroscience to probe the nervous system. The usefulness of adaptation in understanding brain function is perhaps best illustrated by its revealing orientation-tuned mechanisms in the human brain (Blakemore & Campbell, 1969; Graham, 1989) . In the early 2000s adaptation was embraced by the neuroimaging community with the use of "fMRI adaptation" to infer neuronal response properties in human brain areas in a wide variety of sensory stimuli and cognitive tasks (GrillSpector & Malach, 2001 ). The basic logic of the approach is straightforward. Adaptation causes weakened responses to repeated or prolonged stimuli. If altering the properties of a stimulus causes fMRI responses to recover, this is evidence that a distinct population of neurons has been recruited by the stimulus manipulation. Equivalently, stimulus-specific adaptation effects on fMRI responses indicate the presence of neurons that are selective along the dimension of stimulus manipulation. Despite its widespread use, fMRI adaptation has been criticized for the potentially complex relationship between neuronal and BOLD (blood oxygenation level dependent) adaptation effects, which can preclude accurate inferences
